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[57] ABSTRACT 

A change-speed control apparatus for a bicycle includes a 
fixing member for fixing the control apparatus to a bicycle 
frame, a winder member pivotable to wind a change-speed 
control cable and urged in a cable unwinding direction, a 
change-speed control lever for pivoting the takeup element 
and a position hold mechanism for holding the winder 
member in position at one of a phicality of speed positions. 
The apparatus further includes a first release control unit for 
allowing the talceup element to pivot in the cable unwinding 
direction by an amount coiresponding to one speed position, 
a second lelease control unit for allowing the takeup element 
to pivot in the cable unwinding direction to a predetennined 
one of the speed positions, and a release lever provided 
independently ci the change-speed control lever for actuat- 
ing the second release control unit 

24 Claims, U Drawing Sheets 
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CHANGE-SPEED CONTROL AFPARXTVS oontrol means operable to pivot said takeup dement, and 

FOR A BICYCLE qperafale also to actuate said position-hold release means. 

The position-hold release means includes a first release 

This application is a continuation of application Ser. No. control means for allowing said winder member to pivot in 

08/170»900, filed Dec. 21, 1993, now abandoned. s cable unwinding direction by an amount caaesponding 

to one speed position, and a second release control means for 

BACKGROUND OF THE INVENTION allowing said winder member to pivot in the cable unwind- 
ing direction to a predetermined one of the speed positions. 

L Fidd of the Invention change-speed control apparatus having the abovc- 

The present invention relates to a change-speed oontrol described construction allows the one-stroke, mnHi-stcp 

sppmtas for controlling a bicyde derailleur. In particular, shifting to tiie pi cdetennined speed position in a rdiaWc and 

the present invention relates to a change-speed control easy manner by operation of tiie rdease lever and allows 

apparatus equipped witii a shift lever, a position retaining also the singje-step shifting just like the conventional mpa- 

mcchanism, and two separate release control mechanisms latuses described hereinbefore. Further and otticr objects, 

that disengages the position retaining mechanism. features and ejects of tiie invention will become more 

2. Descr^tion of Uie Related Alt apparent from tiie following more detailed desor^on of die 

As a conventional ait pertinent to the present invention, a embodiments of the invention witii reference to the accom- 

change-speed control apparatus for a bicyde is disdosed in panying drawings. 

U.S. PaL No. 5,241,878. This apparatus includes a takoip „t.™, , 

demcntforwindingadwnge.spccdcontrolcablc,aposition ®^ DESCRIFnON OF THE DRAWINGS 

retaining m«±anism for hol^^^ FIq. i is a perfective view showing a change-speed 

positoonatadesucdOMofapluialityof speedpositions,and control apparatus according to tiie present invention, 

a rdease lever for releasmg the position retaining mecha- ^ - 4^ ^ - u i .j. . 

nism to unwind tiie control caWe by an amount co^espond- . FIG. 2 is a front view^owing only an indicator umt of 

ing to one speed position. TUcxe is also a changc-Wd ' 

control apparatus which comprises an improvement over die 25 nO. 3 is a jdane view of tiie apparatus of HG. 1 in a 

above-described convention. This apparatus is capable (rf horizontal section along line 3—3 in FIG. 1, induding an X 
selectively allowing tiie winder member to wind tiie cable by 

an amount cotiesponding either to one speed position or to FIG. 4 is a left front side view of the apparatus of FIG. 1 

a plurality of speed positions, depending on an operation in a votical section along line 4 — 4 in FIG. 1, including die 

amount of the rdease lever. 30 ^ axis. 

In the case of the first convention, tiie operation amount FIG. 5 is a section view of the apparatus of FIG. 1 taken 

of die rdease lever fijtedly corresponds to one speed posi- along tiie X axis, 

tion. Then, if a speed shift over grcatei tiian two speed FIG. 6 shows a main mechanism of the apparatus witii 

positions are called for, tiie lever needs to be operated for a unessential portions tfiereof bdng eliminated from tiie view 

number of times caiesponding to tiie number of spoed 35 for ttie purpose of darity, tiic mechanism bdng under a 

positions between tiie initial position to tiie final position. condition where a change-speed control lever and a release 

For instance, if a cydist stops tiie bicyde at the end of a lever are at respective home positions, 

downhill and then starts it again, he/she will change die rg. 7 shows tiie mechanism of FIG. 6 under a ftmha 

speed position to tiie lowest^ positoon to On such condition where tiie diange-specd control lever is pivS 

occasion, tiie above-described medianical limitation pre- direction »pc«*uw«i*wicvcri5pivocaiin 

sents inconvenience to the cydist. « ^ *. 

Tn fh^ «f fK* c«^»^ *K * ^^^^^ *® mediamsm of FIG. 6 undo- a still ftuther 

rs^.^n^^^J^J^tr .' f condition wheretiiediange-speedcontrolleverispivotedin 

rabis allows the cydist to diange at once to a desired 3 •g* direction t- 

position which is more tiian two steps lower to tiie initial itti- a u ' *u t. • r ^ . ^, ^ . 
position, tiie cydist will find it very difficult to operate tiie Fia 9shows tiiemechamsm of HG. 6 under a stiUlurtiier 
idcase lever by an appropriate amount neededfor tiie condition where tiie release lever is pivoted to a position Zl, 
change-over operation to the target speed position. shows tiie mechanism of FIG. 6 und^ a still 

further condition where Che rdease lever is pivoted to a 
SUMMATOT OF THE INVENTION furtiier position Z2, 

Aprimary object of ttic present invention is to provide a 50 ™- ^ positioning mcdiaito and.dements 

diange-spei c^l appals whidi aUows tiie^ctist to ^^^l^ji'?".'^ * * 

readily and rdiably effect a diange-spced operation over " inoperative, 

two or more speed diage positions in one sdroke. DesirabUy, . ^ shows the position mechanism and the surround- 

tiie qjparatus would allow a facilitated change-over opera- dements of FIG. 11 under a furtiier condition where ttie 

tion to a iffedetermined lower speed position, e.g. the lowest „ ^ rdease member is operative, and 

speed position for starting. A further object of the invention 13 is an exploded view showing essential compo- 

is to provide a change-speed apparatus of the above type nents of the change-^ed control apparatus oftheiiiventioii. 

having one mechanism for allowing a sinele step chance- « 

speed operation and anotiicr separatS medlnismfor all(^ DETAILED DESCRffTtON OF THE 

ing one^stroke shifting to a predetermined lower Jfpeed PREFERRED EMBODIMENTS 

position. For fulfilling tiie above-noted objects, a change- ^ Fkefeired embodiments of a change-speed control appa- 

speed control apparatus according to the present invention raUis for a Wcydc according to tiie present invention will 

comprises, a fixing member, a takcup element pivotable to now be described in details witti reference to ttie accon^a- 

wind a change^specd control cable, tiie takeup clement being nying drawings. As shown in FIG. 1, a change-speed control 

urged in a cable unwinding direction, a position hold media- apparatus of the invention indudes an apparatus body hav- 

nism for holding said winder member in position at one of 65 ing a body cover 1 and an indicator unit 2. The apparatus 

a pluraliQr of speed positions, a position-hold rdease means body is attadied to a handle bar H of a bicyde by means of 

fOT releasing said position hold mechanism, a change-speed an attaching or fixing member 3. The apparatus further 
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includes a chane^speed conttol lever 4 and a release lever 14, Ihe pawls 15, 16 arc engaged .*^8ag«l toa 

5 tSdS areriwSi^TB commoo ads X. In (his the ratchet teeth 19a, 19* « the stop pamon 19 c And, tte 

ISi ^bSS^, the appaiatts is adapted to provide pawl spring 17 urges the first Po^foH^g^P^l « toe 

^S«ntwcSs 'with toehidicatorumHdng ad^ engaging direction. The ratchet tootti 19fc has a tooth hogjit 

Amrf^^o grMiCTihan that of the ratchet tooth 19a and conesponds to 

SredionA.lnii^cable6aof thecontrolcable6ispulled coir«ponds to ?«^P««2S^I^«* 

^atus. The indicator unit 2 indicates, for the cycUst's stops rotation of Ac winda mcmto 9 inAc unwind^g 

viwial confirmation, at which of the seven speed positions direction against ±t urging forces of die return spnng 10 ox 

the dcraiUeur is prescnUy located. The diange-speed control of the dcraillcur, the position hold mechanism 18 is rcndaed 

apparatus will be described in further details next As shown into its operative condition to hold the takeup elemeiit 9 m 

in FIGS. 3 and 4, a base member 7 is disposed immediately position at one of the first through seventh speed positions, 

inside the body cover 1. This base member 7 is connected to Then, when the first positioning pawl 15 and the second 

the attaching member 3, so tfiat the base member 7 is secured positioning pawl 16 arc disengaged from the ratchet tccA 

to the handle bar H via the attaching member 3. The base 20 qj. ^hc stopper portion 19c, the takeup clement 9 is 

meniber 7 fixedly supports a support shaft 8 about which a released from the pawls 15, 16, so that the position hpld 

takeup element 9 is pivotably mounted. The takeup element mechanism 18 is rendered into its inoperative releasing 

9 defines a cable insert hole and a cable winding groove so condition to allow the winder member 9 to be rotated in the 

as to connect and wind the inner cable 6a of the change- cable unwinding direction by the urging force of the return 
speed control cable 6. Accordingly, as the winder member 9 25 spring 10 and the urging force from the dcraillcur. On the 

is pivoted, the inner cable 6a is wound about or unwound other hand, when the takeup element 9 is pivoted in the cable 

from this takeup element 9. Further, the takeup clement 9 is winding direction, the pivoting movement of the winder 

biased in a cable^lnwinding pivotal direction by means of an member in diis direction is allowed by the shying arrange- 

unwinding spring 10. Consequently, by the urging force of ment of the ratchet teeth 19a, I9b which is adapted to push 
the unwinding spring 10 and by an urging fOToe transmitted 33 up the positioning pawl 15, 16 away from the teeth 19a, 19b. 

through the cable 6 from the bicycle derailleur, the takeup Upon this pivotal movement of the takeup element, 

element 9 is pivoted for a cable unwinding operation. however, because of the urging force of the pawl spring 17 

Referring back to FIG. 1, the change-speed control lever effective on the first positioning pawl 15 for the engagement 

4 has an *L'-like configuration with the first control portion with die ratchet teeth 19a, 19b, this first positioning pawl 15 

4a and the second control portion 4b extending substantially again comes into engagement with one of the ratchet teeth 

normal to each other. In the instant embodiment, when the 19a, 19£>, whereby the position hold mechanism 18 becomes 

first control pwtion 4a of the control lever 4 is pivoted in the operative again. 

direction A whidi is a downward direction relative to the As illustrated in FIG 7, when the change-speed control 

bicycle, a shift-up operation to a higher speed position is lever 4 is pivoted from the home position Nl in the direction 

realized. Conversely, when the second control portion 4b of a by pressing the first control portion 4a, the feed pawl 13 
the same control lever 4 is pivoted in the furdier direction B, ^ becomes disengaged from a guide portion 28a of a guide 

a shift-down operation to a lower speed position is realized. member 28 shown in FIG. 13, and then the pawl 13 

A return spring 11 (see FIG. 3) is provided for urging the immediately comes into engagement with one of the ratchet 

control lever 4 to its home position denoted by a reference teeth 19a, 19fe by means of an urging force of a spring 20 and 

mark Nl in FIG. 6. Further, through a pawl support shaft 12, moves under this engaged state in the pivoting direction of 
a feed pawl 13 is pivotably attached to the contrd lever 4. 45 the change-speed control lever 4. As a result, the winder 

As this feed pawl 13 is pivoted about the support shaft 12, member 9 is pivoted in the winding diiection while disen- 

the pawl 13 comes into or out of engagement with a ratchet gaging the first and the second positioning pawls 15, 16 from 

tooth 19a or 19fc or a stop portion 19c formed in an outer the ratchet tecA 19a, 19*, rcspcctivdy. WiA this, the 

periphery of a positioning member 19 (see FIG. 13) which positi<m retaining mf-dianism 18 becomes inoperative to 
member is engaged with one axial end region of the takeup ^ allow further pivotal movement of the takeup element 9 to 

element 9 to be unrotatable relative thereto. Apawl spring 20 the imier cable 6a. When the change-speed control 

is provided for biasing the feed pawl 13 for the engagjcment lever 4 is pWoted by a predetermined angle and the takeup 

with the ratchet tooth 19a or 19* or the stop portion 19c element 9 has moved by a sfroke corresponding to one 

As shown in FIG. 3, a first positioning pawl or pOTtion 15 hi^er ^eed step, the first positioning pawl 15 automatically 

and a second positioning pawl ot portion 16 are provided to comes into engagement with any one of the ratchet teeth 

be pivotable about a common pawl support shaft 14 sup- l9a,19frOTthestopperportionl9cby the urging force of the 

ported to the base member 7. Then, these positioning pawls pawl spring 17, whereby the position hold mediamsm 18 is 

15, 16 and a pawl spring 17 affecting on the first positioning automatically renamed to the operative state. Accordingly, 

pawl 15 together constitute a position hold mechanism 18 when the cyclist releases the operating force to the change- 

for ttie winder member 9. This position hold mechanism 18 speed control lever 4, the position hold mechanism main- 
is operable to hold the takeup element 9 in position at one ^ tains the new speed position against the urging forces of the 

of the first throu^ seventh speed positions against the return spring 10 and from the derailleur. Thereafter, with the 

urging force of the remm spring 10 and from the derailleur release of the operating force to the control lever 4, tiiis 

and is operable also to release its position-hold condition to control lever 4 is automatically reftimcd to its home position 

aUowthctakciro clement 9 to effect a cable winding or cable Nl by the urging force of the return spring 11. In fliis way, 
unwinding operation. 65 in the change-speed operation in the cable winding 

In short, as the first positioning pawl 15 and the second direction, the first positioning pawl 15 comes into engage- 
positioning pawl 16 arc pivoted about the pawl support shaft ment with the ratchet teeth l»o, 19* with each change in the 
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speed positioiL In addition, by pivoting the control lever 4 by FIG. 12 to press the aim poition 15a of the first positioning 

a greata amoont, the winder member 9 may be pivoted to pawl 15, so that the first positioning pawl 15 becomes 

effect a change speed operation by two speed steps at one disengaged from the ratchet toodi 19a or 19^ and the takeup 

time. Thus, the qjparatus allows the sin^e stq) change- clement 9 is slightiy pivoted in tiic unwinding direction by 
speed opaation by pivoting the change-speed contrd lever < the uiging forces of the return spring 10 and the deraillwir. 

4 in ttic direction Afar one operational stroke from the home As a result, when the first positioning pawl 15 is actuated far 

position Nl and allows also the double step change-speed engagement, thisja^t cngagc^^^ with toe 

deration by pivoting the control lever 4 iTSe mum s^ibsequent ratchet tooth 19a or 19 J <Usposed adjacent the 

^^^n fjj to« ratchet tooth 19fl or m with which the pawl 15 was 

direction for two openitionai strokes at one time. previously engaged Rnthei, in the course of the above, as 

incidentally, for the return spring 11 to provide the urgmg illustrated in HG. 12, the second arm portion 226 of the first 

force to the diange-speed control lever 4, one terminal end release member 22 presses also the arm portion I6a of the 

of the return spring 11 is supported by a firing receiver 21 second positioning pawl 16, so that the second positioning 

which in turn is suj^xuted by die support shaft 8. Further, the pawl locomes into engagement with said ratchet tooth 19a 

guide member 28 is fixed in position as being supported by or 196 with which the first positioning pawl 15 was previ- 

die support shaft 8 and the pawl support shaft 14. ously engaged. 

A fint release control mechanism 23 inchides a first . Ihat is to say, whea the first positioning pawl 15 becomes 

release member 22 (see FIG. 13) pivotably attached to the disengaged firom the ratchet t^ith 19a or '19b to allow die 

support shaft 8 between the winder member 9 and the takeup element 9 to pivot in the unwinding direction, die 

change-speed control lever 4. A second release control second positioning pawl 16 comes into engagement with the 

mechanism 25 indudes a second release member 24 (see ratchet tooth 19o or 196 just disengaged from the first 
FIG. 13) pivotably attached to the support shaft 8 between ^ positioning pawl 15, thereby to restrict the angle of die 

the takeup element 9 and the diange-speed control lever 4. pivotal movement of the winder member 9 for preventing 

Ihis second release control mechanism 25 is acmated by die excessive pivoting of this winder member 9. Thereafter, with 

control lever 4 and the rdease lever 5 to release the position release of the operating force to die second control portion 

retaining mechanism 18 tfaerd>y to allow an unwinduig 4i», die change-speed control lever 4 is returned to the home 
operation of the inner cable tia by an operation of die second 25 position Nl by the urging force of the return fipring 26 

control p<»don 46 or die release lever 5. Further, in case die effective on the control lever 4 through die first release 

change-speed cperadon is effected by the second contrd member 22. Then, the first release member 22 is returned to 

portion 46, the speed is changed by one step widi each its home position to cause die second arm pctftion 22b to 

operation on this second control portion 42?. On die odier release its pressing force onto the arm portions 16a, 15a. At 
hand, in case the change-speed operation is effected by the 30 this instant, aUhough the first positioning pawl 15 is urged 

release lever 5, the speed is changed to the fourth or first by die pawl spring 17 to be pivoted toward the ratdiet tooth 

speed position widi one stroke operation of this release lever 19a or 19&, the leading end of die first positioning pawl 15 

5. As shown in FIG. 1, the release lever 5 is disposed in the is located at a position just riding on die ratchet tooth 19a or 

vicinity of die second control portion Ab of die change-speed I9b and is not yet engaged widi the next ratchet toodi 19fl, 

control lever 4 for the sake of die cyclist's convenience. Yet, 196 or die stopper poition 19c. Further, die second posi- 

this adjacent anangement of these two levers is not abso- tioning pawl 16 is released from the pressing force from the 

hitely necessary. second arm portion 226 corresponding thereto, such that 

That is, the first release control mechanism 23 consists with the pivotal movement of the ratchet tooth 19a, 196 in 
essentially of the first release member 22 and a return spring the unwinding direction the second positioning pawl 16 is 
26 affecting this first release member 22. The first release pushed out of the engagement diereto so as to allow the 
member 22 includes a first arm portion 22a contacting a base ^ unwinding pivotal movement of die takeup element 9. 
end of the feed pawl 13 and a second arm portion 226 which Accordingly, the position hold mechanism 18 is substan- 
affects an arm poition 15a of the first positioning pawl 15 tially at its inoperative releasing state. Further, in this 
and an arm portion 16a of the second positioning pawl 16. condition, even when the change-speed control lever 4 is 
Furdier, as shown in FIG. 6, a return spring 26 is provided returned to the home position Nl, the feed pawl 13 is located 
for providing an urging force to automatically return the first 42 at a position riding on the leading end of the guide portion 
release member 22 to its home position where the second 28a and away from the ratchet tooth 19a. Thus, the takeup 
arm portion 226 is in abutment against a portion of the pawl element 9 is automatically pivoted in die unwinding direc- 
support shaft 14 to which the first positioning pawl 15 and tion by the urging forces of the return spring 10 and the 
the second positioning pawl 16 are attached Accordingly, derailleur, while pushing the second positioning pawl 16 out 
the first release control mechanism 23 is actuatable by 50 of engagement from the ratchet tooth 19a, 196. In the course 
operating the second contrc^ portion 4b of the change-speed of this, the pawl spring 17 provides the urging force for the 
control lever 4. Then, with this actuation of the first release first positioning pawl 15 to automatically come into engage- 
control mechanism 23, the takeup element 9 is automatically ment with the next ratchet toodi 19a, 19b adjacent to die 
pivoted in the unwinding direction to effect a one-stq> speed tooth 19a, 196 previously engaged with die pawl 15. Thus, 
reduction frx>m the previous position to die new position. when the winder member 9 is pivoted for one speed step 

More particulariy, as shown in FIG. 8, when the change- unwinding operation, die first positioning pawl 15 stops the 
speed control lever 4 is pivoted in the direction B by predetermined ratchet tooth Ifti or 196, thereby to auto- 
pressing its second control portion 46 in this direction, the matically return the positi<m hold mechanism 18 to die 
feed pawl 13 is riding over the guide poition 28a and operative state to stop the unwinding pivotal movement of 
disengaged from the ratchet tooth 19a. Goncuirentiy die winder member 9. This completes the change speed 
dierewidi, die base portion of die feed pawl 13 comes into ^ operation to one step lower speed position, 
contact widi the fiik arm portion 22a of the first release The second release member 24 includes an arm portion 
member 22, so that by the fostrdease member ^ is pivoted 24a affecting the arm portion 15a of the first positioning 
in die same direction as the control lever 4 by the lever- pawl 15. Also, as shown in FIG. 8, the return spring 27 urges 
operating force transmitted through die pawl support shaft this second rdease member 24 to cause tins member 24 to 
12 and the feed pawl 13. With diis, die second arm portion 65 automatically return to the home position where the arm 
226 of the first release member 22 is moved from the portion 24a comes into contact with the stopper portion 286 
position shown in FIG. 11 to Che further position shown in of the guide member 28. Then, as the rdease lever 5 is 
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t^^^??y oKg th»d^^ev« 5 to aflBt «lcasc automatiMlly «toned to its opoative state to «op farthcx 
SSfziofHoTdLtoDtbyapredete^^ 5 uiiwinding pivotal movement of the takeup element 9. As &e 

of^second release mcmter 24, the winder member 9 is » to the first q)eed position through the contort wtt the first 

automaticaUy shifted from the seventh, sixth or fifth speed positioning pawl IS. the winder member 9 is shifted firom 

position to toe fourth speed position. On the other hand, previous fourth !?jeed position to the fint speed position, 

when the takeup element 9 is located at one of the first ]i,c8scflietakeup element b currently located at either the 

throng fourth speed positions, by operating toe release 10 ^jj^—j^p^sitionorthc second speed position, the release 

lever 5 from the home position N2 to athff toe first release siTrivoted from the first release position Zl to toe 

positionZlartoasecondrdeasc~silionasha^ 22. Wito Ais, like Ae afwe- 

9 distant from toe first release position 23 in toe tocton B, ^^y^ case, tte first positioning pawl 15 assumes toe first 

toe second release member24 is a<*iat«i this time to stafl ^^^^^^^ Ae^Xon hold mechanism 18 

toe takeup clement to toe first speed posiUon. , , ^Z^t releasing state, so that toe takeup 

More particularly, in case toe takeup element 9 is wcaieo . . 9 j jutomaticaUy pivoted in toe unwinding direo 

at one of Ae fifth, sixto and sevento speed P0S^<»*. « ^ ^gj^g f„ces of toe return spring 10 and Ae 

shown in HG. 9, if toe release lever 5 is ^tcd fcomtoc -n^in association wlA toe unwinding pivotal 

home position N2 to toe above-described first release movement of toe windff member 9 to unwind toe inner cable 

tion Zl, toe arm portion 2<l<i of Ae second release menffior ^ predetermined lengto, Ae stopper portion 19c of 

24 presses Ae arm portion I&2 of the tat positiomng pwrt ~ /(.sjiio^g joctoba 19 comes into contoct wito toe first 

15, so Aat Ae first positioning pawl K assumes a lirst -'^i 45 assuming either Ae tat or second 

posture disengaged from Ae ratchet tooth 19* which corn- ^ ^^^^ mechanism 18 is 

prises toe tooto having Ae shorta haj^ .L"?^ automaticaUy retumed to the operative state and Ae winder 

between Ae ratchet teeA 19fl, 19l». In thw^hde Ac arm ™^ > unwinding direction to 

portion 240, of Ae second release mernba 24 do« n« 25 firs? speed p<^on. In eiAer case, by releasing 

provideanypressingfotceagMStlhe amportion Ifi^of Ae o-eja^g fee release lever 5 after the tokcap 

sccondpositioning pawl M, this second POS»tooning^wl 16 or tat speed position, Ae 

becomes pushedaway by Ae ratchet tooA 19fl or 19i. when ^5 automatically returned to Ae home position 

Ais ratchet tooth l»a or 19* is pvoted in Ae unwindmg ^1 ^^^^ „^ sp^^ 26, 
direction,soAatAewinderm«iAar9isaUowrftopiv«^ 30 5;^^5u^^'toAespriDgrecciver29whichiss«ppattcd 

Ae unwinding direcuon to render the P°/f °° ^oj"/^*^^^ ^ su^ shaft 18, so that Ae return spring 26 urges the 

nism 18 into Ae inoperative rdeasing state. Rirtoer, m toe rele^mcmber 22 whfle the return spring 27 urge* Ae 

course <rf this, since Ae diange-speed control lever 4 is membei 24 

its ooerative state to stop furtoer unvnnding pivotal move- member 31 has ind« number m»KS sia...m uhuc-k 
^S^Ae ^ iS« 9. As Ae higto raUAet tooA « first Aroogh scvenA sp«d positions. 

WMs so tomed as to set Ae takeup element 9 to Ae fourA In opcation, wiA a «*«ip-sP««l«^'>^ 

S^J^Sto^gh Aecoat«:t^U Aetatpositioning movement of the «^ f 7,?! ' ^^'^^J 

^wl Ae takeup dement 9 is shifted from Ae previous causes a pivotol movement oftoe PO«<« "^""^^ 

«venA oTsixA ^ position to Ae fifth « fourth speed indicate one of Ae index number marks 31a. Aaordinglyv 
sevenm or sixin spccu ^ checking Ae number marie indicated by Ae pomter 

^T^st Ae takeup dement 9 is cuiiently located at Ae needle 3««, Ae cydist can learn Ae present^ position^ 

fo^l^DoEasiUustratedinm 10, if Ae release Theabove-describedindicator unit 2 « not wsential and 

ie^5h3fflfi^AehomepositionN2toAesecond flie invention may be embodied wiAout Ais indicator unit 2. 

rdease position Z2. Ae arm portion 24a of Ae second ^q^^. Embodiments) 

m^Se ScaWe 6a by toe preddermined lengto. Ae second unwmdmg med«msm 24. 
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It is conceivable to adapt a single release lever to be 
operable botti in a first diiectioo and in a second dlxec^on 
different from the first direction and also to operatively 
connect this release lever with both the first and second 
unwinding medianisms, so that the first unwinding mecha- ^ 
nism may be operated by an operation of the rdcase leva in 
the first direction ix^iile the second unwinding mechanism 
may be operated by an operation of the lever in the second 
direction. In this way, it is conceivable to ad^t the single 
release lever to operate both the first and second unwinding 
mechanisms. 

The present invention may be embodied as a change- 
speed control q)paratus for providing more than eight or less 
than six speed positions, instead of the apparatus of the 
foregoing embodinaent adapted for the seven speed position 
arrangement. Further, the higjiest speed position may cor- j ^ 
respond to die position where the cable is wound by a 
maximum length while ooiresponding the lowest speed 
position to die position where the unwinding length of the 
cable is Tr>«<^""i The reverse arrangement is also possible 
where the lowest speed position ccnesponds to the position 
wtere the winding length of tiie cable is maxinuim while the 20 
highest spGcd position cooesponds to die position where the 
unwinding length of die cable is maximum. Moreover, the 
fKdetamined speed position to ^ch the takeup element is 
pivoted in the unwinding direction by operation of the 
second release mftchani^ may be oonveniently determined, 25 
depending on the desired object of die second release 
mechanism or on the specific requirement of the derailleur 
to be used in combination with the change-^ed control 
iq)params. For instance, if the second rdease mechanism is 
used for shifting the derailleur to the starting speed position 
and the fourth speed position of this derailleur ccnesponds 
to the starting speed position, then, the inredetennined posi- 
tion to whidi the winder member is shiited by the second 
release mechanism will correspond to the fourth speed 
position. Similarly, if the third position of the doailleur 
corresponds to die starting speed position, the predetermined 
position will conespond to the third speed position. Any 
other speed position may be designated as the predetermined 
position, or a plurality ci speed positions may be designated 
as the predetermined positions. 

Accordingly, the first speed position is referred herein as ^ 
a inaTiTnnm unwinding positiou, the seventh speed position 
is referred to as a maximum winding position and the fourth 
speed position of the winder member is referred to as the 
predetermined speed position. 

The invention may be embodied in other spcdhc forms 43 
without departing from the spirit or essential characteristics 
thereof. The present embodiments arc therefore to be con- 
sidered in all respects as illustrative and not restrictive, the 
scope of the invention being indicated by the appended 
claims rather than by die foregoing description and all 50 
changes which become within the meaning and range of 
equivalency of the daims are therefore intended to be 
embiaced tiierdn. 

What is dauned is: 

1. A change-speed control apparatus for a bicycle com- 
prising: 

a fixing member, 

a takeup element which pivots around a first axis to wind 
a diange-speed control cable, the takeup element being 
urged in a cable unwinding direction; ^ 

a position hold medianism for holding said takeup cle- 
ment in position at one of a plurality of speed positions; 

a position-hold release means for releasing said position 
hold mechanism; 

a change-speed control means for pivoting said takeup 65 
element and for actuating said position-hold release 
means^ said change-speed control means including: 
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a change-speed control lever operated by a rider, and a 
rdease lever, separate from said change-speed con- 
trol lever, and operated by a rider indcpendcntiy 
from said change-speed contrd lever; and 
said position-hold release means including: 

a first rdease contrd means, actuated by said chan^- 
speed control lever, for allowing said takeup element 
to pivot in the cable unwinding direction by an 
amount corresponding to one speed position in 
response to one stroke of the change-speed control 
lever and for allowing said takeup dement to pivot 
in die cable unwinding direction by an amount 
corresponding to a number of speed positions when 
said diange-speed control lever is actuated a number 
of strokes, and 

a second rdease control means, actuated by said release 
lever, for allowing said takeup element to pivot in the 
cable unwinding direction to a predetermined one of 
said speed positions. 

2. A chanjge-speed control apparatus according to daim 1, 
wherein said. change-speed control lever causes said takeup 
element to wind the change-speed control cable by pivoting 
in a first direction while said change-speed control lever 
actuates said first rdease control means by pivoting in a 
second direction opposite said first direction. 

3. A diange-speed control apparatus according to daim 1, 
wherein said change-speed control lever is urged to a home 
position and is returned to said home position after actua- 
tion. 

4. Hie change-speed control a{^aratus of claim 3, 
wherein said change-speed control lever is urged to the 
homme position by a spring. 

5. A change-speed control apparatus according to claim 1, 
wherein said release lever is urged to a home position and is 
returned to said home position after actuation. 

6. TTie diange-speed control apparatus of claim 5, 
wherein said release lever is urged to the hemic position by 
a spring. 

7. A change-speed control apparatus according to daim 1, 
furtiier con^sing: 

a ratchet tooth which rotates in unison widi said takeup 
element. 

8. A change ^>eed control apparatus according to claim 7, 
wherein said diange-speed control means further indudes a 
ratchet pawl, operated by said change speed control lever, 
which engages said ratdiet tooth. 

9. A change-speed control apparatus according to daim 8, 
wherein said ratchet pawl of die change-speed contrd lever 
unit pivots about a second pivot axis extending substantially 
paralld with saidfiist pivot axis and is urged for engagement 
with said ratchet tootL 

1«. A change-speed contrd sppaistas according to daim 
7, wherein said ratdiet tooth indudes a phvality of teedi 
corresponding to said plurality of speed positions. 

11. A change-speed control apparatus according to claim 
7, whcrdn said position hdd inedianism includes a first 
positioning portion and a second positioning portion, each 
said positioning poxtion indudes, at one terminal end 
thereof, a ratdiet pawl which engages with said ratdiet 
tooth. 

12. A change-speed control ^aratus according to daim 
11, wherein said first and second positioning portions pivots 
about a diird pivot axis extending substantially paralld with 
said first pivot axis. 

13. A change-speed control apparatus according to claim 
11, wherein said first and second positioning portions each 
includes an arm portion c(Hitacting said first release means. 

14. A change-speed control apparatus according to daim 
13, wherein said first rdease contrd means comes into 
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contact with said ann portion of die first positioning paction 
to pivot said first positioning portion in a direction where 
said ratchet pawl of the first positioning portion moves away 
from said ratchet tooth. 

15. A change-speed control apparatus according to daim 
13, wherein said first release control means comes into 
contact wiA said arm portion of the second positioning 
portion to pivot said second positioning portion in a direc- 
tion where said ratchet i»wl of the second positioning 
portion moves closer to said ratchet tooth. 

16. A change-speed oontrd apparatus according to daim 
13, wherdn said second release control means comes into 
contact widi said arm portion of the first positioning portion 
to pivot said first positioning portion in a direction where 
said ratdict pawl of the first positioning portion moves away 
from said ratdiet tooth. 

17. A change-speed contrd apparatus according to daim 
1, wherein said second release control means further allows 
said talEeup element to pivot to a first predetermined one of 
said plurality of speed positions and a second one of said 
plurality of said predetermined sp^ed positions. 

18. A change-speed.control apparatus according to daim 
17, fiirtha comprising a ratchet having a plurality of teeth 
each corresponding to one of said speed positions, wherein 
said teeth corresponding to said first and second predeter- 
mined speed positicHis have a greater height than die remain- 25 

ing teeth. _^ i . ^ 

19. The change- speed control apparatus of claun 1, 
wherein said second release control means aUows said 
takeup clement to pivot in the cable unwinding direction by 
at least two speed positions. 

20. The change-speed control apparatus of claim 1, 
wherein said second release control means allows said 
takeup element to pivot in the caWe unwinding direction by 
at least three speed positions. 

21. The change-speed control apparatus of claim 1, 
wherein the takeup clement has at least four speed positions. 

22. The change-speed control ai^>aratus according to 
daim 2, wherein said change-speed control means consists 
essentially of said dumge-speed control lever and said 
release lever. 

23. A change-speed control ^)paratU5 for a bicyde com- 
prising: 

a fixing meniber; 

a takeup clement which pivots about a first pivot axis to 
wind a change-speed control caWe, the takeup clement 
being urged in a cable unwinding direction; a change- 
speed control lever unit for pivoting said takeup 
element, said lever unit including a change-speed con- 
trol lever urged to a home position thereof, said change- 
speed control lever being returned to said home posi- 
tion upon completion of eadi change-speed operation; 

a posidon hold medianism for holding said takeup de- 
ment in position at one <rf a plurality of speed positions; 
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a first rdease control means fos allowing said takeup 
element to pivot in the cable unwmding direction by an 
amount cocre^nding to said one of said |durality of 
positions m response to one strdce of the change-speed 
control lever and for allowing said takeup dement to 
pivot in the cable unwinding direction by an amount 
craresponding to a number of speed positions when 
said change-speed control lever is actuated a number of 
strokes; and a second rdease control means for allow- 
ing said takeup dement to pivot in the cable unwinding 
direction to a predetermined one of said plurality of 
speed positions; and a rdease lever provided indepen- 
dently of said change-speed control lever for actuating 
said second release contrcd means. 
24. A change-speed control apparams a bicyde com- 
prising: 

a fixing member, 

a takeup element which pivots around a first axis to wind 
a change-speed control cable, the takeup element being 
urged in a cable unwinding direction; 
a position hold mechanism for holding said takeup de- 
ment in position at one of a fdurality of speed positions; 
a position-hold release means for rdeasing said position 

hold mechanism; 
a diange-speed control means for pivoting said takeup 
element and for actuating said position-hold release 
means* said change-speed control means induding: 
a change-speed control lever operated by a ridcr» and 
a rdease lever, sepmtt from said change-speed control 
lever, and operated independently from said change- 
speed control levor; and 
said position-hold release means induding: 
a first release control means, actuated by said change- 
speed control lever, for allowing said takeup element 
to pivot in the cable unwinding direction by an 
amount corresponding to one speed position in 
response to one stroke of the diange-speed control 
lever and for allowing said takeup element to pivot 
in the cable unwinding direction by an amount 
corresponding to a number of speed positions when 
said change-speed control lever is actuated a number 
of strokes and 
a second release contrd means, actuated by one stroke 
of said rdease lever, for allowing said takeup ele- 
ment to pivot in the cable unwinding direction to a 
predetermined one of said speed positions, wherein 
the takeup dement pivots a distance corresponding 
to at least three speed positions. 
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